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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing in which chips bonded earlier are prevented from 
interfering by a bonding tool in bonding a plurality of chips with 
narrow spacing. 

SOLUTION: This method of manufacturing in which a chip 4 is 
mounted to a substrate 25 comprises a step of chucking a chip 
by absorption from a wafer stage 1 and inverting the chip with a 
picking-up/inverting tool 7, a step of imaging the chip held in an 
inverted condition on the picking-up/inverting tool by a transfer 
recognizing camera 15, and a step of receiving the chip from the 
picking-up/inverting tool to the bonding tool 1 7 that mounts the 
chip to the substrate after position of the chip is so corrected 
based on the imaging result of the transfer recognizing camera 
that the center of the chip coincides with the center of the 
bonding tool. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacture approach of electronic parts of having the process which mounts 
electronic parts in a substrate The process which adsorbs electronic parts and is reversed with a pickup 
reversal tool from the feed zone of electronic parts, The process which delivers the electronic parts 
held in the state of reversal at the above-mentioned pickup reversal tool, and is picturized with a 
recognition camera, The manufacture approach of the electronic parts characterized by providing the 
process which carries out location amendment and receives the above-mentioned electronic parts from 
the above-mentioned pickup reversal tool so that the core of a bonding tool of mounting the above- 
mentioned electronic parts in the above-mentioned substrate based on the image pick-up result of the 
above-mentioned delivery recognition camera may take the lead in the above-mentioned electronic 
parts. 

[Claim 2] The amount of gaps of the core of electronic parts over the core of the image of the above- 
mentioned delivery recognition camera by which teaching was beforehand carried out in the amount of 
location gaps of the electronic parts asked for location amendment of the above-mentioned bonding tool 
with the above-mentioned delivery recognition camera, The manufacture approach of the electronic 
parts according to claim 2 characterized by amending in the condition of having made the core of a 
bonding tool in agreement centering on the image of a part-recognition camera, in the amount of gaps of 
the core of electronic parts over the image core of a part-recognition camera. 

[Claim 3] Delivery of the electronic parts from the above-mentioned pickup reversal tool to a bonding 
tool is the manufacture approach of the electronic parts according to claim 1 characterized by carrying 
out by vanishing the adsorption power of the above-mentioned pickup reversal tool after the adsorption 
power of the electronic parts by the above-mentioned bonding tool becomes large rather than the 
adsorption power of the electronic parts by the above-mentioned pickup reversal tool. 
[Claim 4] In the mounting equipment which mounts electronic parts in a substrate The feed zone of 
electronic parts, The pickup reversal tool which adsorbs electronic parts and is reversed from this feed 
zone, The delivery recognition camera which picturizes the electronic parts held in the state of reversal 
at this pickup reversal tool, Mounting equipment of the electronic parts characterized by providing the 
bonding tool with which it thinks that an adsorption core is made in agreement with the core of the 
above-mentioned electronic parts based on the image pick-up result of this delivery recognition camera, 
and the above-mentioned electronic parts are received from the above-mentioned pickup reversal tool, 
and a location is amended. 

[Claim 5] In the mounting equipment which has the bonding head which mounts electronic parts in a 
substrate the above-mentioned bonding head The bonding tool which carries out adsorption 
maintenance of the electronic parts, and the driving means which drives this bonding tool in the 
mounting direction which mounts the above-mentioned electronic parts in the above-mentioned 
substrate, A contact detection means by which the above-mentioned electronic parts detect having 
contacted the above-mentioned substrate, and stop the drive to the mounting direction of the above- 
mentioned bonding tool by the above-mentioned driving means by the detecting signal, A pressurization 
means to pressurize the above-mentioned bonding tool in the above-mentioned mounting direction, and 
a welding-pressure detection means to detect the welding pressure by this pressurization means, 
Mounting equipment of the electronic parts characterized by providing the control means which 



maintains uniformly the welding pressure to the above-mentioned bonding tool by the above-mentioned 
pressurization means based on detection by this welding-pressure detection means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach and mounting equipment 
which have the process which mounts electronic parts, such as a semiconductor chip, in a substrate. 
[0002] 

[Description of the Prior Art] The flip chip bonder is known as mounting equipment which mounts the 
semiconductor chip as electronic parts in a substrate. A flip chip bonder picturizes the chip on a wafer 
stage with a wafer recognition camera, detects a location gap of the chip on a wafer from the image 
pick-up result, amends a pickup location, and takes up a chip with-a pickup reversal tool. 
[0003] Although there are 200-300 micrometers of dispersion at the time of the pickup by the pickup 
reversal tool, as it is, with a pickup reversal tool, it reverses a chip and delivers it to the bonding tool of 
a bonding head. And a chip is picturized with a chip recognition camera and a location gap of a chip is 
detected from the image pick-up result. 

[0004] The substrate on a bonding stage is picturized with a substrate recognition camera, and asks for 
a location gap of a substrate from the image pick-up result. The amount of amendments of a bonding 
location is calculated from the result of a location gap of a substrate and a chip, and after amending a 
bonding location, it is made to carry out bonding of the chip to a substrate. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in the conventional bonding approach mentioned 
above, the chip received and passed to the bonding tool by dispersion at the time of pickup will shift 
from the core of Bondi GUTSURU. 

[0006] When there are 200-300 micrometers of dispersion at the time of pickup, as shown in drawin g 8 
If the spacing g of the chip b which carries out bonding is as small as about 100 micrometers when 
performing multichip bonding which carries out bonding of two or more chips b to one substrate a Even 
when it interferes in the next chip b, and the chip b is not broken or the bonding tool [ Chip / b ] c 
shifted does not result in direct interference, it may have a bad influence on the engine performance of 
a junction condition or a product. 

[0007] Offering the manufacture approach of electronic parts and mounting equipment which the core of 
electronic parts is made in agreement and enabled it to deliver it to the core of a bonding tool has this 
invention. 
[0008] 

[Means for Solving the Problem] In the manufacture approach of the process to which invention of claim 
1 mounts electronic parts in a substrate, and ****** w hich it has The process which adsorbs electronic 
parts and is reversed with a pickup reversal tool from the feed zone of electronic parts, The process 
which delivers the electronic parts held in the state of reversal at the above-mentioned pickup reversal 
tool, and is picturized with a recognition camera, So that the core of a bonding tool of mounting the 
above-mentioned electronic parts in the above-mentioned substrate based on the image pick-up result 
of the above-mentioned delivery recognition camera may take the lead in the above-mentioned 
electronic parts It is in the manufacture approach of the electronic parts characterized by providing the 
process which carries out location amendment and receives the above-mentioned electronic parts from 
the above-mentioned pickup reversal tool. 



[0009] Invention of claim 2 location amendment of the above-mentioned bonding tool The amount of 
gaps of the core of electronic parts over the core of the image of the above-mentioned delivery 
recognition camera by which teaching was beforehand carried out in the amount of location gaps of the 
electronic parts called for with the above-mentioned delivery recognition camera, It is in the 
manufacture approach of the electronic parts according to claim 2 characterized by amending in the 
condition of having made the core of a bonding tool in agreement centering on the image of a part- 
recognition camera, in the amount of gaps of the core of electronic parts over the image core of a part- 
recognition camera. 

[0010] Invention of claim 3 has delivery of the electronic parts from the above-mentioned pickup 
reversal tool to a bonding tool in the manufacture approach of the electronic parts according to claim 1 
characterized by carrying out by vanishing the adsorption power of the above-mentioned pickup reversal 
tool, after the adsorption power of the electronic parts by the above-mentioned bonding tool becomes 
large rather than the adsorption power of the electronic parts by the above-mentioned pickup reversal 
tool. 

[001 1] In the mounting equipment with which invention of claim 4 mounts electronic parts in a substrate 
The feed zone of electronic parts, The pickup reversal tool which adsorbs electronic parts and is 
reversed from this feed zone, The delivery recognition camera which picturizes the electronic parts held 
in the state of reversal at this pickup reversal tool, It is in the mounting equipment of the electronic 
parts characterized by providing the bonding tool with which it thinks that the above-mentioned 
electronic parts are received from the above-mentioned pickup reversal tool at the core based on the 
image pick-up result of this delivery recognition camera, and a location is amended. 
[0012] In the mounting equipment which has the bonding head to which invention of claim 5 mounts 
electronic parts in a substrate the above-mentioned bonding head The bonding tool which carries out 
adsorption maintenance of the electronic parts, and the driving means which drives this bonding tool in 
the mounting direction which mounts the above-mentioned electronic parts in the above-mentioned 
substrate, A contact detection means by which the above-mentioned electronic parts detect having 
contacted the above-mentioned substrate, and stop the drive to the mounting direction of the above- 
mentioned bonding tool by the above-mentioned driving means by the detecting signal, A pressurization 
means to pressurize the above-mentioned bonding tool in the above-mentioned mounting direction, and 
a welding-pressure detection means to detect the welding pressure by this pressurization means, It is in 
the mounting equipment of the electronic parts characterized by providing the control means which 
maintains uniformly the welding pressure to the above-mentioned bonding tool by the above-mentioned 
pressurization means based on detection by this welding-pressure detection means. 
[0013] In order to carry out location amendment so that the electronic parts held at the pickup reversal 
tool may be delivered, it may picturize with a recognition camera and the core of a bonding tool may 
take the lead in electronic parts based on that image pick-up result, when it mounts two or more 
electronic parts at slight spacing according to this invention, a bonding tool can prevent interfering in 
other electronic parts mounted previously. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 implementation of this invention is explained, 
referring to a drawing. 

[0015] Drawing 1 showed the mounting equipment concerning the gestalt of 1 implementation of this 
invention, and this mounting equipment is equipped with the wafer stage 1 as a feed zone of electronic 
parts. This wafer stage 1 has X-Y table 2 and the theta table 3 which were prepared one by one on base 
2a, and the semi-conductor wafer 5 divided into much chips 4 as electronic parts is laid on the theta 
table 3. 

[0016] The above-mentioned chip 4 is taken out by the pickup reversal unit 7. This pickup reversal unit 
7 has the L character-like pickup reversal tool 8. This pickup reversal tool 8 has in a point the nozzle 9 
which carries out vacuum adsorption of the chip 4, and the end face section is attached so that a 
rotation drive may be carried out in 180 degrees at the condition shown with the condition shown in the 
section 12 as a continuous line by attaching in this drawing to the chain line formed in the Z table 11, 
i.e., a horizontal direction. The above-mentioned Z table 1 1 is driven to a Z direction along with the Z 
guide 13. 

[0017] The above-mentioned semi-conductor wafer 5 is picturized with, the wafer recognition camera 14 



arranged above the wafer stage 1. Positioning of the location of the chip 4 taken up by the above- 
mentioned pickup reversal tool 8 based on the image pick-up signal of this wafer recognition camera 14, 
i.e., X of the theta table 3, Y, and the direction of theta is performed. 

[0018] The pickup reversal tool 8 reversed in the condition which a chip 4 is adsorbed from the theta 
table 3, and shows in drawing 1 as a continuous line is delivered, and is picturized with the recognition 
camera 15. The tip 4 picturized with this delivery recognition camera 15 is received and passed to the 
bonding tool 17 of a bonding head 16 based on the image pick-up result of the delivery recognition 
camera 15. 

[0019] in addition, as shown in drawing 7 , the outer-diameter dimension of the above-mentioned 
bonding tool 17 is equivalent to the outer-diameter dimension of the above-mentioned chip 4 so that 
adsorption maintenance can be carried out in the condition that the chip 4 was stabilized with the 
bonding tool 17 — or it is set up greatly slightly. With the gestalt of this operation, it is set up greatly 
slightly. 

[0020] The above-mentioned bonding head 16 has the base 18. On this base 18, as an arrow head 
shows to drawing 1 , the X table 19 is formed possible [ a drive ] along the direction of X. The Y table 21 
is formed in this X table 19 possible [ a drive ] along the direction of Y. The Z table 22 is formed in this 
Y table 21 possible [ the drive to a Z direction ]. The theta table 23 is formed in this Z table 22, and the 
above-mentioned bonding tool 17 is formed in this theta table 23. 

[0021] Therefore, the drive of the above-mentioned bonding tool 17 in X, Y, Z, and the direction of theta 
is attained. 

[0022] The chip 4 received and passed to the bonding tool 1 7 is picturized with the part-recognition 
camera 24. Furthermore, the substrate 25 with which the chip 4 by which the above-mentioned bonding 
tool 17 was adsorbed is mounted is picturized with the substrate recognition camera 26. 
[0023] The above-mentioned substrate 25 is laid on the bonding stage 27 which can be driven in the 
direction of X. The above-mentioned substrate recognition camera 26 is formed in the Y table 29 
prepared in the guide 28 along the direction of Y possible [ a drive ] along with the Z direction. 
Therefore, the drive of the above-mentioned substrate recognition camera 26 is relatively attained to 
the substrate 25 on the bonding stage 27 at X, Y, and a Z direction. 

[0024] Drawing 2 shows the device for making a Z direction drive the bonding tool 1 7 at a high speed. 22 
in the said drawing is Z table mentioned above. The nut object 31 is formed in this Z table 22, and the 
feed screw 33 a rotation drive is carried out [ the feed screw ] by the driving source 32 is screwed in 
this nut object 31. Therefore, the above-mentioned Z table 22 drives to a Z direction through the nut 
object 31 by the rotation drive of the feed screw 33 being carried out. 

[0025] As for the above-mentioned Z table 22, the side-face configuration is making the U shape, and 
the body 34 of a tool is established movable along with the Z direction with the LM guide 35 between 
the surface 22a and lower side 22b. The above-mentioned bonding tool 17 is formed in the lower limit 
side of the body 34 of a tool through the above-mentioned theta table 23. 

[0026] The above-mentioned body 34 of a tool is connected with the spring 36 prepared in the above- 
mentioned Z table 22, and lifting and holding are carried out. This spring 36 is set as the spring constant 
of extent which cancels the weight of the theta table 23 and the bonding tool 17 which were formed in 
extent 34, i.e., the body of a tool, whether the body 34 of a tool contacts the Z table 22, or it carries 
out, and this body 34 of a tool, and enables it to disregard the effect of such weight in the case of a 
chip box and load control. 

[0027] The solenoid 37 as a pressurization means is formed in surface 22a of the above-mentioned Z 
table 22. This solenoid 37 has the plunger 39 inserted in cylinder-like a coil 38 and this coil 38. 
[0028] The magnetic board 41 was formed in the upper limit of the above-mentioned plunger 39, and the 
lower limit section is in contact with the load cell 42 as a welding-pressure detection means which 
penetrated the above-mentioned surface 22a and was formed in the top face of the above-mentioned 
body 34 of a tool. 

[0029] If it energizes in the coil 38 of the above-mentioned solenoid 37, since the field of the direction 
shown in this drawing by the arrow head will occur, the above-mentioned plunger 37 presses the above- 
mentioned body 34 of a tool by the predetermined load to a Z direction lower part through a load cell 42 
by the field. 

[0030] The pressed body 34 of a tool is pushed and fixed to the Z table 22. Thereby, fluctuation of the 



location of a chip 4 can be reduced in the case of the rise-and-fall actuation by the driving source 32. 
[0031] If the chip 4 by which the Z table 22 was dropped by the driving source 32, and the bonding tool 
17 was adsorbed while the above-mentioned body 34 of a tool had been pressed by the solenoid 37 in 
the Z direction lower part contacts the bonding location of a substrate 25, the Z table 22 and the body 
34 of a tool will estrange, a fixed condition will be canceled, and it will be detected by the sensor 43 by 
which that constitutes a contact detection means. 

[0032] The detecting signal by the above-mentioned load cell 42 and the sensor 43 is inputted into a 
control unit 44. This control device 44 detects that the chip 4 contacted bonding area-ed material 
based on the detecting signal from a sensor 43, and it controls the current value supplied to the above- 
mentioned coil 38 so that the welding pressure which a load cell 42 detects becomes fixed. That is, it 
controls so that the gap of a coil 38 and the magnetic board 41 becomes fixed. It becomes possible to 
perform bonding at a high speed, without being able to control the bonding weight when mounting a chip 
4 to a substrate 25 by it with high precision, and reducing mounting quality. 

[0033] Below, the procedure when mounting a chip 4 in a substrate 25 with the mounting equipment of 
the above-mentioned configuration is explained, referring to drawing 3 thru/or the flow church of 
drawing 5 . 

[0034] As shown in the flow chart of drawing 3 , the semi-conductor wafer 5 on the theta table 3 
picturized with the wafer recognition camera 14 is picturized, and the semi-conductor wafer 3 is 
positioned on X-Y table 2 and the theta table 3 so that the chip 4 taken up by the pickup reversal tool 8 
based on the picture signal may become a position. 

[0035] If the semi-conductor wafer 3 was positioned, after the pickup reversal tool 8 will drive in the 
condition which shows in drawing 1 with the chain line, it drives to a Z direction lower part on the Z 
table 1 1. By it, the nozzle 9 prepared at the tip of the pickup reversal tool 8 contacts the predetermined 
chip 4, and carries out vacuum adsorption of the chip 4. Subsequently, while raising the pickup reversal 
tool 8, it is made to rotate 180 degrees, as a continuous line shows from the condition shown in drawing 
1 with the chain line. 

[0036] Next, as shown in the flow chart of drawing 4 , the chip 4 by which the nozzle 9 which adsorbed 
the chip 4 and turned to the upper part is adsorbed is delivered, and it picturizes with the recognition 
camera 1 5. The amount P0 of gaps of location gaps by the above-mentioned pickup reversal tool 8, i.e., 
the amount of the core of a chip 4 over the image core of the delivery recognition camera 15, (Wx, Wy, 
Wtheta) calculates based on the image pick-up result of a delivery recognition camera 15, and it delivers 
from the value and the amounts P1 and P2 of pickup criteria gaps which registered at the teaching 
process (it mentions later) performed beforehand, and the amount PH of location amendments 
calculates. 

[0037] And based on the amount PH of delivery location amendments, position the bonding tool 8 of a 
bonding head 16, and raise the above-mentioned nozzle 9, the bonding tool 8 is made to contact, and a 
chip 4 is delivered. That is, the bonding tool 8 is positioned so that the core of a chip 4 may be in 
agreement with the core, and it adsorbs a chip 4 from the above-mentioned nozzle 9. 
[0038] The pickup reversal tool 8 is driven to the Z direction upper part, and if the chip 4 with which the 
nozzle 9 of this pickup reversal tool 8 adsorbed is contacted to the bonding tool 1 7, the bonding tool 1 7 
will be made to generate a suction force, when the bonding tool 1 7 receives a chip 4 from a nozzle 9. 
[0039] If it checks with the pressure sensor (not shown) built in the bonding tool 17, after turning OFF 
the suction force of the nozzle 9 of the pickup reversal tool 8, this pickup reversal tool 8 will be driven 
for this bonding tool 17 having adsorbed the chip with the suction force generated in the bonding tool 17 
to a Z direction lower part. By it, in case a chip 4 is delivered to the bonding tool 17 from the pickup 
reversal tool 8, it can prevent certainly that a chip 4 carries out a location gap. 

[0040] If the bonding tool 17 receives a chip 4, the bonding tool 17 will move onto the part-recognition 
camera 24, and a chip 4 will be picturized. Moreover, the substrate 25 on the bonding stage 27 is 
picturized with the substrate recognition camera 26, while delivering the chip 4 to the bonding tool 17 
from the pickup reversal tool 8. 

[0041] And the amount of location gaps to the teaching location of the above-mentioned chip 4 and a 
substrate 25 is detected, the amount of amendments of a bonding location is calculated from these 
amounts of location gaps, a chip 4 is positioned in a bonding location, and bonding is carried out to a 
substrate 25. Henceforth, multichip bonding which carries out bonding of two or more chips 4 to a 



substrate 25 can be performed by repeating the actuation mentioned above. 

[0042] Teaching for amending the amount of location gaps generated at the time of the pickup by the 
pickup reversal tool 8 is performed based on the flow chart shown in drawing 5 . 
[0043] That is, if a chip 4 is adsorbed and is reversed with the pickup reversal tool 8 from the theta 
table 3 of the wafer stage 1, the rear face of a chip 4 will be delivered and it will picturize with the 
recognition camera 15. And the main coordinate of a chip 4 is searched for from the image G1, the 
relative position of the core of a chip 4 over image G1 core of the delivery recognition camera 15 is 
computed, and the difference is saved in the programs storage area of a control unit 44 as an amount 
P1 (XP1, YP1) of pickup criteria gaps. 

[0044] It positions in the criteria location of delivery of the bonding tool 17 of a bonding head 16, and a 
chip 4 is delivered to the bonding tool 17 from the nozzle 9 of the pickup reversal tool 8 at the next. The 
bonding tool 17 is driven and positioned in X, Y, and the direction of theta after delivery in the location 
the image core of the part-recognition camera 24 and whose core of the bonding tool 17 correspond, 
and a chip 4 is picturized with the part-recognition camera 24. 

[0045] And the main coordinate of a chip 4 is searched for from the image G2 of this part-recognition 
camera 24, the relative position of the chip 4 to image G2 core of the part-recognition camera 24 is 
computed, it saves in programs storage area as an amount P2 (XP2, YP2) of pickup criteria gaps, and 
teaching is completed. 

[0046] Thus, the main coordinate of the bonding tool 17 in the image of the delivery recognition camera 
15 when delivering the bonding tool 1 7 from the amount P2 (XP2, YP2) of pickup criteria gaps, and 
positioning in a criteria location is computable. 

[0047] Therefore, the amount PH of amendments of a delivery location (XH, YH) The amount P1 (XP1, 
YP1) of pickup criteria gaps is subtracted from the amount P0 (XP0, YP0) of gaps to the image core of 
the delivery recognition camera 15 which picturized the chip 4 and was called for with the part- 
recognition camera 24 (the amount of gaps at the time of the pickup by the pickup reversal tool 8). It 
becomes the value which furthermore added the amount P2 (XP2, YP2) of pickup criteria gaps. 
[0048] That is, amount PH of amendments of a delivery location (XH, YH) PH=P0-P1+P2 — (1) It 
becomes a formula. 

[0049] As shown in drawing 6 (a), the amount P1 of pickup criteria gaps For example, (2 3), As shown in 
drawing 6 (b), when teaching is carried out to the amount P2 (- 1 one) of pickup criteria gaps, the main 
coordinate P3 of the bonding tool 17 in the image of the delivery recognition camera 15 at the time of 
delivering the core P3 of the bonding tool 17, and positioning in a criteria location is shown in d ra wi n g 6 
(c) — as (3 2) — it becomes. 

[0050] Furthermore, as shown in drawing 6 (c), when the amount P0 of pickup gaps is detected with (-2 
and 2) from the image picturized with the delivery recognition camera 15, the amount PH of delivery 
location amendments is PH=(2 -2)-(2 3)+(1 -1) = (5 -0) from the above-mentioned (1) formula. 
It becomes. 

[0051] Therefore, if the bonding tool 17 is delivered, it positions in a criteria location and the location 
becoming (5 -0) and a chip 4 is delivered, the core P3 of the bonding tool 1 7 can be made in agreement 
with the core of a chip 4. 

[0052] That is, since the location of the bonding tool 1 7 to the core of a chip 4 can be controlled and 
relative physical relationship is grasped as shown in drawing 7 , the drive control to the bonding tool 1 7 
is strictly related with the location of a chip 4. Therefore, when it mounts two or more chips 4 at 
intervals of [ narrow / g ] about 100 micrometers to a substrate 25, the bonding tool 17 interferes in the 
chip 4 mounted previously, the chip 4 can be damaged or a thing, such as inviting the defect of a 
bonding condition, can be lost. 

[0053] In order to carry out location amendment so that the electronic parts held at the pickup reversal 
tool may be delivered, it may picturize with a recognition camera and the core of a bonding tool may 
take the lead in electronic parts based on the image pick-up result, when it mounts two or more 
electronic parts at slight spacing as mentioned above according to the gestalt of the above-mentioned 
implementation, a bonding tool is enabled to prevent interfering in other electronic parts mounted 
previously. 
[0054] 

[Effect of the Invention] According to the manufacture approach of the electronic parts this invention, 



and mounting equipment, offer of the good electronic parts of mounting quality is enabled. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The rough block diagram of the bonding equipment in which the gestalt of 1 implementation 
of this invention is shown. 

[Drawing 2] The block diagram of Z table having shown the structure for maintaining the bonding weight 
by the bonding tool uniformly. 

[Drawing 3] The flow chart when taking up a chip from a, wafer stage. 

[ Dra wing 4] The flow chart when delivering a chip to a bonding head from a pickup reversal tool. 
[Dra wing 5] The flow chart for carrying out teaching of the amount of gaps at the time of the pickup by 
pickup. 

[Drawing 6] (a) - (c) is an explanatory view for delivering and computing the amount of amendments of a 
location. 

[Drawing 7] The explanatory view in the condition that bonding is carried out without a bonding tool 

interfering in the chip by which bonding was carried out previously by multichip bonding. 

[Drawing 8] The explanatory view in the condition that the chip by which showed the conventional 

multichip bonding and bonding was carried out previously receives interference with a bonding tool. 

[Description of Notations] 

4 — Chip (electronic parts) 

8 — Pickup reversal tool 

1 5 — Delivery recognition camera 

1 7 — Bonding tool 

24 — Part-recognition camera 

25 — Substrate 

26 — Substrate recognition camera 
37 — Solenoid (pressurization means) 

42 — Load cell (welding-pressure detection means) 

43 — Sensor (contact detection means) 

44 — Control unit (control means) 
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